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[Title of the Invention] 

DIGITAL RECEIVER 

[Abstract] 
[Problem] 

In a digital wireless device such as a software radio, when a received wideband 
signal is converted by an AID converter into a digital signal, if there exists a plurality of 
interference waves out of a desired channel, a dynamic range required for the desired 
channel may not be provided at the AID converter. 
[Solution] 

The received wideband signal is divided for N EPFs 21, 22, ... 2N. Then, 
outputs of the EPFs 21 to 2N are amplified by AGC amplifiers 31, 32, ... 3N so that 
maximum signal levels of the outputs have values of 1/N of FSR of the A/D converter 7, 
and added up at an adder 6. After that, the added signal is converted into a digital 
signal by the A/D converter 7. Accordingly, signals of extremely high levels in the 
received signals are suppressed, and signals of extremely low levels in the same are 
amplified, thereby providing a dynamic range required for the signal of the desired 
channel. 

[0008] 

Fig. 1 is a schematic view of a configuration of one embodiment of a wideband 
digital receiver recited in Claim 1 of the present invention. As shown in the diagram, 
the receiver comprises an antenna 100 for receiving radio waves; an RF part 1 for 
converting a received signal into a predetermined intermediate frequency signal; N 
band-pass filters (hereinafter, referred to EPFs) 21, 22, ...2N; AGC amplifiers 31, 32, ... 
3N connected to the N EPFs 21 to 2N, respectively; an adder 6; an A/D converter 7; and 



a digital signal processing part 9. The N BPFs 21 to 2N are filters that have pass 
bands in which an entire reception bandwidth Wb is divided into N bands. In addition, 
the AGC amplifiers 31, 32, ... 3N amplify the outputs of the BPFs 21 to 2N such that the 
maximum signal levels of the outputs reach respective predetermined levels. 
[0009] 

In the diagram, a signal received at the antenna 100 is converted at the RF 
part 1 into predetermined intermediate frequency signals (IF signals) still in a 
wideband, and then input into the BPFs 21, 22, ... 2N. At the BPFs 21, 22, ... 2N, the 
IF received signals are output to the AGC amplifiers 31, 32, ... 3N under respective 
necessary band limitations. The necessary bands here are set such that the bands 
formed by dividing the entire reception bandwidth Wb into N bands match the bands 
assigned as pass bands, as described above. The outputs of the BPFs 21, 22, ... 2N are 
amplified by the AGC amplifiers 31, 32, ... 3N connected to the respective BPFs so as to 
reach respective predetermined levels, for example, so as to have values of 1/N of the 
FSR of the A/D converter 7. 
[0010] 

The output signals of the AGC amplifiers 31, 32, ... 3N are added up by the 
adder 6 to restore to the original reception frequency band. At that time, the accuracy 
of arithmetic has a sufficiently large value as compared with a quantization bit rate of 
the A/D converter 7 so that dynamic ranges of the signals can be maintained. The 
signal added up by the adder 6 is converted by the A/D converter 7 into a digital signal, 
and is subjected by the digital signal processing part 9 to signal processing such as 
channel separation, demodulation, or the like. Accordingly, an output signal of the 
receiver is obtained. With regard to the outputs of the adder 6, according to the 
foregoing operation, the signals of extremely high level out of the output signals of the 
RF part 1 are suppressed, and the signals of extremely low level are amplified. 
Therefore, the ratio of a dynamic range to the signal of the desired channel Vx/(Vx + S 
Xi) can be placed under alleviated influence of interference waves, thereby to provide a 
necessary dynamic range. 
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• kQC7y:f. 41, 42, ••4N- - k/I>mM 
g§, 51, 52, ••5N- - ly^ll'MWrns. 6 1 , 
6 2, • • 6N • •|g2 0A/Da*^ii, 7 1, 7 2, 

• • 7N • •/^VH>'^X7'f;l':? (BPF) , 90 • • 
f'^">*^;l/«^MaSP, 9 1 • -fl^fflaSP, 9 2 

• • lg2©fl^Mag|5, 1 0 0 • • 7>r-t 
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